Down-regulation of GluK2 kainate receptor expression by chronic treatment with mood-stabilizing anti-convulsants or lithium in cultured astrocytes and brain, but not in neurons.
Recent studies have indicated that glutamatergic transmission may be altered in bipolar disorder and affected by chronic treatment with mood-stabilizing drugs. Kainate receptors may be of special interest because i) they have a modulatory role in synaptic transmission, long-term potentiation (LTP) and long-term depression (LDP); and ii) involvement of the kainate receptor subunit GluK2 (GluR6) in behavioral symptoms thought characteristic of mania has been demonstrated in knock-out mice. Glutamate receptors are expressed not only on neurons, but also on astrocytes, where they contribute to regulation of synaptic activity. We have previously shown that primary cultures of mouse astrocytes respond to chronic but not acute treatment with therapeutic relevant concentrations of any of the 'classical' mood-stabilizing drugs, lithium ion (Li(+)), carbamazepine or valproate, with changes in uptake of myo-inositol, cPLA(2) expression and intracellular pH. In the present work, we found i) similar gene expression of the GluK2 subunit of the kainate receptor family in primary cultures of mouse astrocytes and in brain in vivo; ii) a reduction of mRNA and protein expression of GluK2 in astrocytes and in brain after chronic treatment with carbamazepine but no effect in neurons; iii) similar down-regulation in astrocytes by oxcarbamazepine, valproic acid or Li(+), which all have mood-stabilizing effect, but not by the anti-convulsant topiramate, which has no such activity; and iv) abrogation of a normally occurring glutamate-induced ERK phosphorylation in the cultured astrocytes after chronic treatment with any of the mood-stabilizing drugs mentioned above. Possible relationships between these and previously demonstrated effects are discussed.